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Purpose  of  the  Contract 

The  contract  is  for  performance  of  production  en¬ 
gineering,  fabrication,  and  testing  of  a  400  Me  300  mW 
power  transistor.  The  contractor.  Motorola  Inc,,  is  to 
supply  three  hundred  and  seventy-five  (375)  engineering 
samples  to  the  U.  S.  Army  blectronics  Research  and  De¬ 
velopment  Agency,  followed  by  one  hundred  (100)  pre- 
production  samples  to  the  U.  S.  Army  Electronics  Materiel 
Support  Agency. 

Upon  acceptance  of  the  pre-production  samples,  with 
approval  by  the  U.  S.  Array  Electronics  Materiel  Agency 
based  on  an  approved  test  specification.  Motorola  is  to 
submit  two  thousand  (2,000)  pilot  production  devices. 

The  pilot  line  established  by  Motorola  will  have  a 
production  capability  of  two  hundred  (200)  good  units 
per  eight-hour  shift.  This  capacity  shall  be  demonstrated 
under  operating  conditions  during  the  period  of  manufacture 
of  the  pilot  production  samples. 

The  device  specification  may  be  modified  from  time 
to  time  through  agreement  by  the  U.  S.  Army  Electronics 
Materiel  Agency  and  Motorola,  to  reflect  improvements  as 
progress  is  made  in  development  of  production  methods. 

Motorola  will  submit  Quarterly  Reports  for  the  dura¬ 
tion  of  the  contract  with  report  dates  based  on  the  date 
of  award  (June  23,  1961)  and  will  complete  the  contract 
with  the  submission  of  a  final  engineering  report,  a  com- 
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plete  set  of  bills  of  parts  and  materials,  and  a  General 
Report  for  Step  II  (Production  Engineering  Measure). 

This  device  has  been  registered  with  ElA  as  the 
2N2568,  and  will  be  identified  as  such  in  this  and  future 
reports. 

2.  Summary  of  the  Report 

There  have  been  no  clianges  in  the  device  mechanical 
design,  device  electrical  design,  or  process  technology 
since  the  last  report.  During  this  quarter  the  second 
group  of  pre-production  samples  successfully  passed  the 
Group  B,  Subgroups  2  and  5  Environmental  Tests.  Also 
during  this  quarter  a  group  of  devices  with  an  all  aluminum 
lead  bonding  system  were  subject,  along  with  a  control 
group  of  devices  with  a  gold-aluminum  system,  to  the 
vibration  variable  frequency,  constant  acceleration, 
and  shock  tests.  There  were  no  failures  on  any  of  the 
tests. 

3,  General  Background  of  the  Contract 

Performance  of  the  contract  constitutes  a  Production 
Engineering  measure  (PEM)  in  accordance  with  Step  1  of 
Signal  Corps  Industrial  Preparedness  Requirements  No.  IS 
(1  October  1958)  per  Signal  Corps  Technicial  Requirement 
SCS96-A  (15  May  1961). 

The  contract  was  awarded  to  Motorola  on  23  June  1961 
by  the  U.  S.  Army  Electronics  Materiel  Agency.  Due  to  the 
non-approval  of  the  pre-production  samples  and  partial 
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re-test  required  thereof,  an  extension  of  time  will  be 
necessary  to  complete  the  contract.  A  revised  contract 
schedule  is  shown  in  Figure  4. 

4.  Device  Design 

4.1  Mechanical  Design 

Design  of  the  2N2S68  package  is  unchanged  from  what 
has  been  previously  reported.  Figures  1,  5,  and  6  illus 
trate  the  final  package  design. 

4.2  Electrical  Design 

Electrical  design  of  the  2N2568  is  unchanged  since 
the  last  report. 

5.  Process  Technology 

Process  Technology  is  unchanged  since  the  last 
report. 

6.  Electrical  Characteristics  and  Test  Data 

During  the  seventh  quarter  the  second  group  of  pre- 

production  samples  successfully  completed  the  Group  B, 
Subgroups  2  and  5  environmental  tests.  Table  1  is  a 
summary  of  the  results  of  the  pre-production  re-test. 
Unit  #6  failed  after  the  Group  B  Subgroup  2  tests.  The 
data  indicates  an  open  base.  It  is  significant  to  note 
that  there  were  no  failures  due  to  faulty  packages  as 
were  encountered  during  the  first  pre-production  en¬ 
vironmental  tests.  Unit  #8S  failed  after  the  salt  atmos 
phere  test.  Post  test  electrical  data  is  within  specifi 
cation  on  this  unit,  but  it  is  considered  a  failure  due 
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to  the  loss  of  the  ground  (case)  lead.  Again,  there 
were  no  failures  during  the  re-test  of  the  same  type 
as  experienced  during  the  first  pre-production  environ¬ 
mental  test.  Figures  9  through  11  are  a  compilation 
of  tlie  post  test  data. 

Also  during  the  seventh  quarter,  the  first  group 
of  devices  with  an  all  aluminum  lead  bonding  system  were 
subjected  to  some  of  those  environmental  tests  which 
measure  the  mechanical  stability  of  the  lead  bonding  system. 
With  each  group  of  all  aluminum  system  devices  was  tested 
a  control  group  of  devices  having  the  standard  gold-aluminum 
system.  Figures  12,  13,  and  14  show,  respectively,  the 
data  for  vibration  variable  frequency,  constant  accelera¬ 
tion  and  shock  tests.  The  conditions  for  these  tests  were 
as  specified  on  tlie  2N2568  specification,  because  the 
failures  from  these  tests  would  be  expected  to  be  of  a 
catastrophic  nature  rather  than  a  degradation  of  parameters, 
some  devices  used  had  hpg  less  than  the  minimum  specified 
for  a  2N2568.  There  were  no  failures  on  any  tests.  Presently 
in  process  but  not  yet  completed  are  ultra-sonic  cleaning 
and  vibration  fatigue  tests. 

6.1  General  Conclusions 

The  re-test  has  shown  that  the  problems  which  caused 
failures  during  the  first  pre-production  environmental 
tests  have  been  solved.  The  failures  which  did  occur 
are  well  within  the  AQL  required  by  the  device  specifica- 
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cion.  The  initial  tests  conducted  on  devices  with  an 
all  aluminum  lead  bonding  system  indicate  that  this 
system  will  be  able  to  meet  all  those  tests  required  of 
the  standard  gold-aluminum  system. 

7.  Plans  for  the  Eighth  Quarter 

The  pilot  production  run  is  scheduled  for  completion 
during  the  eighth  quarter.  Additional  work  will  continue 
on  the  all  aluminum  lead  bonding  system. 
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Summary  of  Re-tests 
Table  1 


Unit  No.  of  No.  of  Failure 

No.  Units  Failures  No. (Unit) 


Group  A 


1-100  100  0 


Group  b 


Subgroup  2 


SolUering 

1-50 

50  1 

Temperature  Cycling 

1-50 

so 

>  1 

Thermal  Shock 

1-50 

50 

Moisture  Resistance 

1-50 

SO  j 

Subgroup  S 

Reduce  barometric  Pressure 

51-100 

SO 

0 

High  Temperature  Operation 

51-100 

50 

0 

Low  Temperature  Operation 

51-100 

50 

0 

Salt  Atmosphere 

51-100 

50 

1 

Subgroup  7 

Thermal  Resistance 

1-10 

51-60 

J20 

jo 

MIL-S- 19500 
5  July  1962 


MILITARY  SPECIFICATION 

TRANSISTOR,  GERMANIUM,  POWER,  400  MC 
TYPE  SigC-2N2568 


1.  SCOPE 

1,1  Scope This  specification  covers  the  detail  requirements 
for  germanium,  UHF,  power  transistors  capable  of  delivering 
300  mW  of  output  power  at  400  Me.  The  transistors  have  the 
following  characteristics  at  Tq  =  25“  +  S'C.  (See  3,2): 


C  u 
ob 

^ib 

^fe 

"o 

^FE 

uuf 

ohms 

db 

db 

mW 

|BH 

Minimum 

•  •• 

6 

10 

300 

15 

Maximum 

3.0 

15  +  j50 

•  “ 

••• 

mtmm 

1.2  Performance . -See  3.4  herein. 


1.3  Maximum  ratings. 


^'^CEO 

^'^CES 

^'^EBO 

^C 

JBM 

T  ^ 

stg 

Vdc 

Vdc 

Vdc 

mAdc 

W 

“c 

“C 

20 

35 

1 

100 

1 

100 

-65  to  +100 

2.  APPLICABLE  D0CU^ffi:NTS 


2.1  The  following  specifications  and  standards  of  the  issue 
in  effect  on  date  of  invitation  for  bids,  form  a  part  of 
this  specification,  to  the  extent  specified  herein: 
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FSC-5960 


SCS>96A 


SPECIFICATIONS 


MILITARY 

MIL-S- 19500  Semiconductor  Devices,  General 

Specification  for 

STANDARDS 


MILITARY 

MIL-STD-202  Test  Methods  for  Electronic  and 

Electrical  Component  Parts 

DRAWINGS 


SIGNAL  CORPS 

SC-A-46600  Preproduction  Sample  Approval  In 

Lieu  of  Qualification  Require¬ 
ments  in  Specifications 

(Copies  of  specifications,  standards,  and  drawings  required  by 
contractors  in  connection  with  specific  procurement  functions 
should  be  obtained  from  the  procuring  agency  or  as  directed  by 
the  contracting  officer.  Both  the  title  and  number  or  symbol 
should  be  stipulated  when  requesting  copies.) 

3.  REQUIREMENTS 

3.1  Requirements.-  Requirements  for  the  transistors  shall  be  in 

accordance  with  Specification  MIL-S-19500,  and  as  specified  herein: 

3.2  Abbreviations  and  symbols.-  The  abbreviations  and  symbols 

used  herein  are  as  defined  in  Specification  MIL-S-19500,  and  as 
follows: 

I  . collector  current 

c 

P^.... . . . collector  power 

P^. . . . input  power 

P^ . . . power  output 
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3.3  PG^i'a  Pnd  coniirructlon.-  Tho  rlnsi -n  ;ind  const  run  cion  of  the 
transistors  shall  be  in  accordance  with  applicable  roiiiiremeiits  in 
Specification  MIL-S-19S00,  Physical  dimensions  are  specified  in 
fiy.ure  1, 

3.3.1  Transistor  case.-  The  transistor  case  shall  incorporate  a 
suitable  means  for  readily  mounting  the  device  and  dissipating  the 
required  power.  The  case  shall  be  electrically  insulated  from  the 
collector,  emitter,  and  base, 

3.3.2  Operating  position.-  The  transistors  shall  be  capable  of 
proper  operation  in  any  position. 

3.4  Porfora^ance  characteristics.-  The  transistor  performance 
characteristics  shall  i>e  as  specified  in  Tables  I  and  II  herein, 

3.5  Type-desicnatioii  marking.-  The  transistors  shall  be  marked 
with  the  letters  ''SigC*  and  the  "2N*'  designation  of  the  device. 

The  ”2b''  desi, ".nation  of  the  device  shall  be  "(X-3)"  until  an 
identification  number  conforming  to  type  designation  requirements 
of  Specification  MIL-S-19500  has  been  established, 

4.  QUALITY  ASSURANCE  PROVISIONS 

General.-  Except  as  otherwise  specified  herein,  the  responsi¬ 
bility  for  inspection,  general  procedures  Cor  acceptance,  classifi¬ 
cation  of  inspection  and  inspection  conditions  and  methods  of  test 
shall  be  in  accordance  with  MIL-S-19500,  Quality  Assurance 
Provisions. 

4.2  Preproduction  Sample  Approval.-  The  Preproduction  Sample 
Approval  requirements  in  Si.gnal  Corps  Drawing  SC-A-46600  replace 
any  Qualification  requirements  referai.le  to  the  product  covered 
herein. 


4,3  Acceptance  inspection.-  Acceptance  inspection  shall  be  in 
accordance  with  requirements  in  Specification  MIL-S-19500,  Quality 
Assurance  Provi.sions,  and  ns  othen^ise  specified  herein.  Groups 
A  and  B  inspection  .shall  consist  of  the  examinations  and  tests 
specified  in  Tal)lcs  I  and  II,  respectively,  herein.  Acceptance 
inspection  shall  include  inspection  of  preparation  for  delivery 
(see  Section  5  herein). 

4,3.1  Acceptable  Qiiallty  Levels  and  Inspection  Levels.-  The 
Acceptable  Quality  Level  (AQL)  and  Inspection  Level  specified  for 
a  subgroup  in  Tables  I  and  II  herein  shall  apply  for  all  of  the 
tests,  com!>ined,  in  the  subgroup. 
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4.4  Destructive  tests.-  The  Group  B,  Subgroups  2,  3,  4,  5  and  6 
tests  are  considered  destructive.  However,  the  tests  of  Subgroups 
2  and  3  can  be  considered  non-dcstruct jve  if  sufficient  evidence 

is  presented  to  the  inspection  authority  to  that  effect.  Acceptable 
evidence,  for  example,  could  be  tlie  rei>etition,  ten  times,  of  the 
Subgroups  2  and  3  tests  on  the  same  sample  units  without  any  signif¬ 
icant  electrical  device  degradation.  This  test  repetition  procedure 
need  be  done  only  once  at  inception  of  acceptance  inspection,  pro¬ 
vided  no  change  in  design  or  of  production  rechniques  has  been 
effected. 

4.5  Disposition  of  sample  units.-  Sample  units  that  have  been 
subjected  to  Group  li.  Subgroups  4,  5  and  6  inspection  shall  not  be 
delivered  on  the  contract  or  order.  Sample  units  that  have  been 
subjected  to  and  have  passed  Group  B,  Subgroups  1,  2,  3,  7,  8  and 
9  tests  not  determined  to  be  destructive  tests  may  be  delivered  on 
the  contract  or  order  provided  that,  after  Group  B  inspection  is 
terminated,  those  sample  units  are  subjected  to  and  pass  Group  A 
inspection.  Defective  units  from  any  sample  group  that  may  have 
passed  sampling  inspection  shall  not  be  delivered  on  the  contract 
or  order  until  the  defect (s)  has(!iave)  been  remedied  to  the  satis¬ 
faction  of  the  Government. 

4 . 6  Particular  examinations  and  test  procedures 

4.6.1  Oscillator  power  output  test.-  The  specified  voltage  and 
current  shall  be  applied  to  the  respective  terminals,  and  the 
power  output  of  the  oscillator  shall  be  measured  at  the  frequency 
specified. 

4.6.2  Small-signal  short-circuit  input  impedance  test.-  The  test 
shall  be  made  as  specified  in  paragraph  50.3/  of  MIL-S-19500; 
however,  the  magnitude  shall  be  separated  into  real  and  imaginary 
parts. 
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1/  Test  circuit  shall  be  in  accordance  with  Figure  2. 

2/  See  4.6.1  herein.  Test  circuit  shall  be  in  accordance  v;ith  Figure 
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5  PREPARATION  FOR  DELIVERY 

5.1  Preparation  for  delivery.-  Preparation  for  delivery  shall 
be  in  accordance  with  Specification  MIL-S- 19500. 

6  NOTES 

6.1  Notes,-  The  notes  included  in  Specification  MIL-S-19500, 
except  for  those  concerning  Qualification,  are  applicable  to  this 
specification.  (See  4.2  herein.) 

NOTICE:  When  Government  drawings,  specifications,  or  other  data 
are  used  for  any  purpose  other  than  in  connection  with  a  definitely 
related  Government  procurement  operation,  the  United  States 
Government  thereby  incurs  no  responsibility  whatsoever;  and  the 
fact  that  the  Government  may  have  formulated,  furnished,  or  in  any 
way  supplied  the  said  drawings,  specifications,  or  other  data  is 
not  to  be  regarded  by  implication  or  othervise  as  in  any  manner 
licensing  the  holder  or  any  other  person  or  corporation,  or  con¬ 
veying  any  rights  or  permission  to  manufacture,  use,  or  sell  any 
patented  invention  that  may  in  any  way  be  related  thereto. 
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